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Abstract 
The United States Department of Energy hosts an international competition every other year in 
which teams of college students research, design, and build a house entirely run on solar energy. This 
bi-annual competition, known as the Solar Decathlon, as there are ten competitions each house 
competes in during the weeklong event, has become very popular and allows students to showcase 
their design and building skills and for companies to display their newest sustainable technologies. Ball 
State University, the University of Louisville, and the University of Kentucky joined together to 
participate in the 2013 Solar Decathlon in Irvine, California. Together, the team designed and built the 
Phoenix House, which just like the mythical bird, rises from the ashes to bring new life; in this case, from 
the ashes of tornados and other natural disasters to provide shelter for victims. Initial inspiration came 
from the tornado that struck Henryville, Indiana and destroyed much of the town. 
One of the ten competitions that each team competes in is communications. The 
communications competition covers several different areas, including a team website, social media 
websites, information displayed on the team's competition site explaining the details of the house, scale 
models, and other forms of media that help communicate the team's message and design. This is a key 
aspect of the competition, as it generates interest in the team's entry and the competition as a whole, 
informs the public of about the design of the house, and allows the public to interact with the team and 
to ask questions. 
3 
Acknowledgements 
I would like to thank Dr. George Elvin for advising me through this project, both as an honors mentor 
and as a studio professor. The help, guidance, and feedback throughout the project was of great help 
and I will always appreciate what I gained during this project. 
I would like to thank Patrick, who was essential to the communications project and was very supportive 
throughout this long project . 
4 
Author's Statement 
In the Fall of 2011, the College of Architecture and Planning at Ball State University announced 
its involvement in the upcoming Solar Decathlon competition, which will take place in the Fall of 2013. 
The Architecture Department also released that it will be partnering with the University of Louisville and 
the University of Kentucky and create a joint entry into the competition. The competition is held every 
other year at a common site and is sponsored by the United States Department of Energy. After an 
early application process, twenty teams from around the world are invited to design and build a home 
entirely run on solar energy. These teams then transport these homes to the competition site, where 
they are available for the public to tour and also compete head to head in ten different competitions to 
determine which house is the winner. 
As an architecture student in the Fall of 2011, I participated in the initial research and design 
related to the Solar Decathlon project. This included looking at past competitions, traveling to 
Washington D.C. to tour the homes that were in the 2011 competition, and working in conjunction with 
the rest of my studio to come up with fourteen different ideas for our teams entry. In the Spring of 
2012, I helped with reviews as the design was further developed and helped in the initial design of the 
team website. Starting in the Fall of 2012 and continuing through the conclusion of the competition in 
the Fall of 2013, I have been named lead web designer and communications task group leader at Ball 
State. This entails continuing work on the website, coordinating social media platforms, and 
communicating with the team in Louisville about communications details. 
For my Honors Thesis, I worked to produce communications material for the team. In addition 
to working on the team website, I am now working to produce communications drawings. These 
drawings are explanatory diagrams that graphically show how specific systems work in the house. 
Examples of these are diagrams showing the HVAC ductwork, how water is recycled, how the house is 
transported, and many others. These drawings are an essential piece of the communications 
competition and are important in helping the public understand the house. Finally, I will also create a 
scale model of the house out of bass wood to be displayed inside the house on the competition site. 
Similar to the diagrammatic drawings, this model will help the team explain to the public the design of 
the house. 
The objective of this work is to provide the drawings and materials for the communications 
team to display both on the website and at the competition site for the public to see. These drawings 
are essential to explain how the house operates and to show the amount of work and design that went 
into the house. The final outcome will be this series of drawings and short descriptions to be used for 
the Solar Decathlon Competition . 
The Phoenix House, which is the name of the entry for Team Kentuckiana comprised of Ball 
State, University of Louisville, and University of Kentucky, gets its name from the legend of the bird for 
which it is named after and which rises from the ashes to create new life. Just as the bird does this, so 
too does that Phoenix House as it was inspired by the recent tragedy in Henryville, Indiana when the 
town was severely damaged in a tornado. The house is meant to rise from these ashes and to provide 
life for the victims of similar tragedies to come. 
In order to function as a disaster relief housing option, the Phoenix House must be mobile, 
energy efficient, have market appeal to fit into any neighborhood, be reasonably priced, and have 
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options for future expansion. This is a challenging list of items that the team set forth for itself to 
attempt to solve, and would only consider the project successful if possible solutions to each of these 
were implemented. Since the house must be built on one site and transported to the competition site, 
it already must be partially mobile. The Phoenix House will be built in Louisville, Kentucky and then 
shipped to Irvine, California for the competition. As the diagram showing the houses set up explains, 
the house can fit onto two flatbed trucks and can be unloaded from them on any site. This could allow 
multiple houses to be transported to the site of a disaster just days after the event occurs and provide 
shelter faster than is typically provided. By creating a mobile solution, it serves both the competition 
and the larger goal of disaster relief housing. 
One of the sustainable features that the Phoenix House incorporates is the use of water 
collection and filtration. This is done in two different ways, both of which can be seen on the water 
recycling diagram. The first way is from rain water on the roof. By using a butterfly roof, meaning that 
both roofs pitch toward the center of the house, it allows for a single gutter to collect all of the water 
that falls on the house's footprint and store it in tanks below the deck. The rest of the water is grey 
water, meaning it comes from appliances within the house, specifically from the kitchen and bathroom 
sinks, the shower, and the dishwasher. This ensures that all of the water used by occupants is not 
wasted for daily use, but is used then collected in the same tanks as the rain water. From these 
collection tanks, the water passes into four consecutive planters that filter out particles from the grey 
water and allow the water to be used to water other plants around the house. This can be seen in the 
following diagram. 
In the diagram showing the planters, the grey water enters the first and tallest planter at the 
bottom of the container. It slowly rises up as more water follows behind it and passes through rock and 
plant material until it reaches the top. Once at the top of the tank, the water spills into an overflow 
valve and into the bottom of the next tank. This repeats over the four tanks, all of which have similar 
plants in them, until it is through the fourth tank after which it can be used to water other planters 
around the house. By collecting and reusing both rain and grey water, it allows for the Phoenix House to 
keep plants, native vegetation, or even a private garden without having to draw water specifically for 
these plants. In addition, this water could pass through a more rigorous filter and be drunk in 
emergency situations, such as during a disaster situation. 
In the plantings diagram, the vegetation around the Phoenix House is highlighted to show the 
amount of vegetation surrounding the house. This helps provide a more private experience for users by 
adding some natural separation and offers quick set up of these plants to be implemented in the setup 
of the house. These planter boxes also allow users to plant their own garden to grow their own food, 
which could greatly aid occupants during emergency situations. 
Inside of the house, the team chose highly efficient appliances throughout the house. This 
creates a twofold approach in becoming more energy efficient as the house both creates its own 
electricity from the solar panels and also reduces the amount required to run the house. By doing this, 
it allows the Phoenix House to achieve a net zero energy rating more easily as less energy needs to be 
produced. In addition, the appliances chosen are also smart appliances and are wired to a central 
computer so they can communicate with each other. Since these appliances communicate with each 
other and can receive information on how much energy is being produced at any point in time, they can 
delay turning themselves on in order to create a more efficient time table. That is to say, if there is not 
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enough energy being produced at a given time, or if too many appliances are running at the same time, 
they will work together to save energy by delaying turning appliances on. This overrides human habits 
and creates an efficient schedule for the appliances to save energy. 
The solar array used in the Phoenix House was specifically designed to meet the loads within the 
house and guarantee that it would achieve a net zero energy rating. The calculations were based on the 
amount of electricity needed, the square footage of roof available in which to place solar panels, the 
angle of the roof, and many other factors . The roof on which the solar array is located is pitched more 
steeply so the sun's rays will strike it more directly and increase its efficiency. It is also located on the 
longer of the two modules to increase the square footage available to collect electricity . This was all 
taken into account in order to calculate the solar array necessary for the Phoenix House. 
Another component within the Phoenix House is the HVAC system, or the system controlling the 
central air inside the house. Just as with all other components in the home, it is highly efficient and is 
closely monitored because one of the competitions involves achieving a specific temperature and 
humidity so occupants are comfortable inside. Since there are two modules which are connected on 
site, the ductwork must run underneath the floor and be connected on the competition site. This is 
achieved by adding removable floor panels so the team has access to these ducts on site . The air is 
supplied along the two outside walls and moves through the modules towards the shared common wall 
between them. By moving from outside to inside, the treated air is supplied to the most extreme 
temperature difference first and the less harsh area in the middle of the house last. This air flow is more 
efficient than reversing this process and helps the house achieve its net zero energy rating . 
The Phoenix House was constructed using structurally insulated panels, or SIPs, which is 
essentially two pieces of plywood on either side of a thick sheet of rigid insulation. SIPs have a very high 
insulation rating allowing them to retain heat easily, and are also prefabricated which allows for an 
accelerated construction schedule . By creating a house with a high insulation rating, less hot or cold air 
escapes (depending on the season) and so less air needs to be conditioned inside the house to keep it at 
a comfortable temperature. In doing this, less energy is required to heat and cool the home and it is 
easier to achieve a net zero energy status. The architectural section through the Phoenix House is a 
draWing which essentially cuts straight through all the walls in a straight line in order to understand how 
the building was constructed . In the Phoenix House section drawing, it shows both modules being cut 
through and a series of call outs enlarging details of the construction methods used to create the home. 
In these details, the SIPs can be seen, as well as a multitude of other details about the construction and 
structure of the house. This shows the public what is inside of the walls of the house, which gives them 
a better understanding of the house as a whole. 
Since the Phoenix House's goal is to provide either temporary or permanent housing solutions 
following a natural disaster, it was the assumption of the team that it would be deployed in an area 
where future disasters may strike again. Since the focus of the house is tornados in the Midwest, the 
team set out to provide some protection against future tornados to protect the occupants of the house. 
This is shown in the drawing describing the safe room, which in the case of the Phoenix House is the 
bathroom. The trellises around the bathroom which support vines act as a first line of defense, stopping 
or slowing down flying debris. The walls of the bathroom have been reinforced and the window is 
shatter resistant to help protect anyone within. Finally, the entire room can be strapped down to 
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prevent it from being overturned in high winds. These details can be easily missed, as they are subtle 
design decisions to help protect those inside. 
In order to transport the Phoenix House from Louisville to Irvine required much forethought 
from the team, as there are limits to the size of what can be shipped that distance. In order for the 
taller module to fit underneath overpasses, the roof can be rotated to a lower position to decrease its 
shipping height. The limit on the width of the modules forced the team to have two separate pieces to 
be joined on site. Most importantly, the terrain and varying heights of overpasses made the team 
choose a specific route out to the competition site. This takes the pieces on a more southern route 
through multiple states to its final location. This diagram shows the distance the house must travel, as 
Team Kentuckiana is one of the farthest from the competition site this year. 
The final communications drawing describes the tour route within the house that visitors will 
pass through during the competition. This allows the public to see which way they will travel and where 
the team members will be standing to offer information and answer questions. While this is not as 
important as some of the other drawings, it does give visitors advanced notice as to the route they will 
travel through the house. 
These twelve drawings were all chosen because they offer specific information that will help 
both the public and the judges understand the thought process, design decisions, and inner workings of 
the Phoenix House. The information represented in these drawings also relates to the ten competitions 
that the house will compete in during the course of the event and can visually show how the house is 
working during these competitions. The style of the drawings is a ghosted view of the house with the 
roof removed and elements related to each drawing highlighted in the Phoenix orange. Architects use 
this style to show visually where in the house the elements are and how they relate to the house as a 
whole. This was a learning experience in how to produce these drawings and how to manipulate the 
computer programs to produce what is necessary to create the drawings as well. This new skill will 
serve me well as I begin to move into my professional career. 
The diagram drawings created are physical pieces that will be displayed both at the competition 
site and in other locations, such as the website. The website is different in that anyone can see it at any 
time and must represent all aspects of the house at all times. The diagrams will eventually be used on 
the website to help the pu blic understand the house via the website, but for privacy reasons have not 
been posted yet. The other information on the website, however, is just as important in keeping the 
public up to date on the team's progress, telling the story that inspired the house, and other relevant 
information. Finally, it links to all of the team's social media sites, allowing the public access to these as 
well. In terms of the communication competition, it is one of the most important pieces that the judges 
will look at, as it is the central hub for all information and links to other sources and sites. 
The team chose to use a wordpress based website, as it has a large variety of features but is 
easy to add to, update, and can be changed very quickly. Wordpress has recently become more popular 
amongst designers for its flexibility and speed, which made it an easy choice for the team. A vote was 
then taken on the theme for the website, and the final choice was made because it had the ability to 
create team pages, offered image sliders, and matched the colors of the Phoenix House logo. It was 
proven to be a good choice for theme and fit the needs of the competition. 
The home page for the website gives users a preview of the house by showcasing images of 
what the house will look like. There is a sliding set of images at the top of the page that houses 
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renderings of what the house will look like and the team hard at work. These images are the first thing 
that users will see when arriving at the site, and by using high quality renderings, it allows for an initial 
understanding of what the house will look like through representations of the house. These renderings 
show how big each space is, the materials being used, how users can interact with the space, how the 
space is lit, and other details of the house. In addition to showing these details, they are also flashy, and 
draw users farther into the website where they can find more information about the house. 
Also on the home page is the walkthrough video created by the team . This short video provides 
moving pictures through the house allowing viewers to experience how it feels to move through the 
house and experience the different areas of the house. In addition to this added feature, there is also a 
narration that goes with the video that provides information to the viewer about the house, its features, 
the story that inspired it, and other details. Finally, this is a shortened version of what the team will 
present inside the actual house on the competition site in California . 
Moving past the home page to other areas of the website, the design is set up to follow the ten 
competitions that the house will participate in. The design page begins to show how the house works 
and the competition page describes each of the ten competitions to the public. These pages together 
offer information on how the house has been designed in order to contend in each of the ten areas. 
These competitions are broken into two categories, judged competitions, which are scored by a panel of 
judges, and measured competitions, which measures certain outputs of the house. The judged 
competitions are architecture, looking at the design of the house, market appeal, describing the ability 
of the house to sellon the market, engineering, which deals with how the systems and structure were 
designed, communications, which has already been described, and affordability, which estimates the 
worth of the house and how affordable it would be to the general public. The measured contests are 
comfort zone, which measures the temperature and humidity inside the house ensuring a comfortable 
level, hot water, in which the house must produce a specified amount of hot water and a specific 
temperature, appliances, which measures the output and functionality of the appliances within the 
house, home entertainment, which requires the team to host others during the competition to show 
that it can host events, and energy balance, which evaluates the amount of energy the house is using 
versus producing. These competitions were kept in mind when setting up the website and are described 
so the public can understand how the competition works. In addition, they help structure how the 
design of the house is described so that viewers will see how the house fu nctions for each of these 
competitions . This is another reason why the twelve diagram drawings were chosen, as they fulfill this 
desire to describe how the house works in these different competitions. 
The team page and sponsors page allows the pu blic to see the people behind the project and 
begin to meet team members. The team page is also being linked to the social media sites as they have 
begun a series of student spotlight features, in which a team member is described and a short personal 
questionnaire is displayed. This is a personal touch from the team to show the public who is really 
working on the project, as it is entirely designed, built, and run by students . Similarly, the sponsors page 
shows the corporations or individuals who have donated time, energy, and money to the project to 
assist the students in their work. The house could not be built without them and they are key to the 
success of the project. Further, it shows the public which companies support the Solar Decathlon and 
sustainable design. 
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The news page gives quick updates on the status of the project and where in the process the 
team currently is. The stories posted here are short and updated more frequently than the rest of the 
site, so the public can keep up with the latest news . Some of the recent stories include information 
about the groundbreaking ceremony that recently took place, details about how the construction will 
proceed, and other such stories. This gives the team a location to update the public outside of social 
media. 
The final page included on the website is for an art competition that the team is currently 
hosting for pieces that will be displayed in the house during the competition . By opening up the interior 
decorating to the students of the universit ies, it gives students a unique opportunity to add pieces to the 
house, ensures creative and one of a kind pieces will be created, and allows the pieces to match the 
theme and design of the house. This is a creative way the tea m is trying to bring the rest of the students 
at the three universities into the project and even offers a reward for the pieces that will be included in 
the house. 
As stated, the overall goal of the website is to inform the public of the details of the house and 
to offer information about how the house will perform specifically in each competition. These details 
were laid out on the website to allow the public to easily flow back and forth through these pages. 
While I have had some work on websites in the past, this was the most extensive work I have done on a 
website in my career. This is a skill that not all architects have but can be very useful, as everyone and 
everything has a website now. Understanding how to create a website and what content needs to be 
included is something I am sure I will continue to use in the future. 
The final element produced for the communications competition was a scale model of the 
house constructed out of bass wood. This model is a representation of the final house at a scale of one 
half inch in the model being equal to one foot in real life . Those outside of architecture tend to greatly 
enjoy these models, as they can see the overall design and layout of the house in a scaled version in 
front of them . It is easy for designers to use these models to point out design featu res, spatial relations, 
and specific features of their designs. This model will be used at the competition site to aid the team in 
explaining the design and message of the house to the public as they tour through the full size house. 
The first step in creating a scale model such as this is to transfer the design to pieces to be cut 
out by the laser cutter. This is a slow process done by creating a new three dimensional model on the 
computer that is made of individual pieces instead of represent ing the actual construction. That is to 
say, it represents the construction of the scale model instead of the full size house. These pieces are 
then laid out flat in order to determine the amount of material necessary to create the model. This 
ensures that a minimum amount of material is wasted and time and money are saved. Once these 
sheets are produced, construction of the model can begin. 
The drawings of the pieces of the model are then inserted into the computer attached to the 
laser cutter and material is placed inside as well. The program is run, and the cutter follows the outline 
of the shapes on the computer producing all of the pieces required for the model. Once this has been 
accomplished, the pieces simply need to be glued together and the model is complete . It took about 
two weeks to create the cut sheets and another week to assemble all of the pieces together into the 
final model. Pictures of the model were taken and shown in this binder. 
The experience of working to produce communications material was different than other studio 
work I have worked on during my time at Ball State. This project was to take a design that other 
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students created and explain to a public audience who may have no experience with the project or with 
architecture how the how works and why the team made the decisions it made. It was a new challenge, 
and required a different thinking process than what we normally have as architects. Typically, we design 
a project and have an opportunity to present the work to either a panel or a client who tend to be 
familiar with the project or with the design process. However, in the case of the solar decathlon, the 
team will not always have time to present all the information nor will everyone be familiar with how the 
project runs. This means that everything produced from this project has to explain design decisions 
clearly and concisely, which is an interesting challenge which I enjoyed undertaking. 
Working with communications is also something that few architecture students have the 
opportunity to do in school, since there is typically no marketing involved in a studio project. However, 
in the professional world, projects need to be displayed, communicated, and explained constantly in 
order to sell the project. Gaining experience by having to produce these drawings and work to market 
the house is an invaluable experience that will give me skills I will need as I progress in my career and 
which are difficult to find opportunities to gain in school. Finally, it was also valuable to learn new 
processes within computer programs to produce the drawings, website, and model. 
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